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METHOD FOR IMPARTING TOPICAL 
HOLOGRAPHIC EFFECT TO A POLYMERIC 

FILM SUBSTRATE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 61/246,179 ?led on Sep. 28, 2009. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a method for treat 
ing a polymeric ?lm substrate. Speci?cally, the present inven 
tion relates to a method for imparting topical holographic 
effect to a polymeric ?lm substrate. The treated polymeric 
?lm substrate can be used as a packaging material for variety 
kinds of commodities. 

BACKGROUND OF THE INVENTION 

[0003] Commodities are commonly packaged in packaging 
material for sale. To improve the attractiveness of the pack 
aged commodities on the shelf and also to provide informa 
tion about the packaged commodities, colors, graphics, 
Words, etc. are printed on the packaging material. NoWadays, 
since consumers usually have too many choices for each type 
of commodities at the store, various efforts have been made to 
improve the attractiveness and eye-catching effect of pack 
aging material so that the packaged commodity could be 
easily found by the shopper. 
[0004] For example, a packaging material of paper sub 
strate Which is treated to provide shiny and/or hologram-like 
effect is available in the market. Commercially, there are tWo 
methods to make this hologram-like effect on paper substrate. 
One method is to laminate a metaliZed holographic plastic 
?lm on a paper substrate. The other method is to coat a paper 
substrate With a thin layer of varnish and then emboss the 
varnish layer. The embossed varnish layer provides desirable 
holographic effect. For plastic ?lm material, it is knoWn that 
by directly embossing the polymeric ?lm substrate, the 
embossed polymeric ?lm substrate can provide a holographic 
effect due to the mechanical deformation of the ?lm surface. 
[0005] When an embossed polymeric ?lm substrate Which 
provides a hologram-like effect is used as a packaging mate 
rial, it is desirable to have topical holographic effect as the 
comparison betWeen the holographic area and non-holo 
graphic area emphasiZes and boosts the holographic effect. In 
addition, for a polymeric ?lm substrate having topical holo 
graphic effect, it is desirable to concisely control the location 
Where holographic effect is provided so as to coordinate the 
holographic effect With other design elements. For example, 
it is desirable to provide topical holographic effect on the ?rst 
surface of a polymeric ?lm substrate at speci?ed location so 
that the holographic effect coincides With the printing of a 
product logo on the second surface of the polymeric ?lm 
substrate. By doing this, the attractiveness and eye-catching 
effects of the product logo can be greatly improved. 
[0006] In theory, topical holographic effect can be deliv 
ered to a polymeric ?lm substrate by topically embossing the 
polymeric ?lm substrate, for example, by only embossing an 
area on the ?rst surface of a polymeric ?lm substrate Where a 
product logo is printed on the same area of the second surface 
of the polymeric ?lm substrate. HoWever, it is challenging to 
provide concise registration betWeen embossing area on the 
?rst surface and printing element on the second surface in 
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separated embossing and printing process. In addition, a 
polymeric ?lm substrate tends to be stretched or otherWise 
distorted When subjected to an embossing treatment. There 
fore, it is technically challenging to concisely control the 
embossing area on the ?rst surface of a polymeric ?lm sub 
strate so as to ensure the embossing area to coincide With the 
area on the second surface of the polymeric ?lm substrate 
Where a product logo is printed. In addition, under the above 
described theoretical method, When the design of an artWork 
printed on the second surface of the ?lm substrate is changed, 
the heated engraved embossing roll has to be changed accord 
ingly to register the topically embossed area on the ?rst sur 
face With a printed product logo on the second surface. Thus, 
the manufacturing cost and production complexity is 
increased. 
[0007] Therefore, a need exists for a method for imparting 
topical holographic effect to a polymeric ?lm substrate. Such 
method should be simple and convenient to execute at an 
industrial scale and should be able to provide concise control 
on the location Where the holographic effect is provided. 

SUMMARY OF THE INVENTION 

[0008] The present invention addresses the aforementioned 
need by providing a method for imparting topical holographic 
effect to a polymeric ?lm substrate, said polymeric ?lm sub 
strate comprising a ?rst surface and a second surface. The 
method of the present invention comprises the steps of: 
[0009] (a) embossing the ?rst surface of said polymeric 
?lm substrate to impart a holographic effect to the embossed 
area on the polymeric ?lm substrate; and 
[0010] (b) printing said embossed ?rst surface of said poly 
meric ?lm substrate With ink and/ or varnish on selected area 
Which is not intended to provide holographic effect and leav 
ing the unprinted embossed area to provide said holographic 
effect. 
[0011] In a preferred embodiment, the polymeric ?lm is a 
transparent ?lm, and the method of the present invention 
further comprises a step of printing the second surface of the 
polymeric ?lm substrate With ink. 
[0012] The method of the present invention can provide 
concise control on the location Where holographic effect is 
provided on a polymeric ?lm substrate and can be conve 
niently applied at an industrial level. The embossing step 
?rstly imparts holographic effect to the ?rst surface of a 
polymeric ?lm substrate at the embossed area. By secondly 
printing on the embossed surface of the polymeric ?lm sub 
strate With ink and/ or varnish at selected area, the holographic 
effect on the selectively printed area is removed. Thus, the 
unprinted embossed area provides the desired topical holo 
graphic effect. 
[0013] By taking the embossing step ?rst, folloWed by the 
printing step, the location providing holographic effect can be 
concisely controlled by the control of printing area, rather 
than trying to control the embossing area. Since an embossing 
step usually involves the application of heat and/ or high pres 
sure, the embossing treatment of a polymeric ?lm substrate 
tends to cause the polymeric ?lm substrate stretched, and thus 
creates additional di?iculties in concisely control the location 
Which is intended to provide holographic effect. According to 
the method of the present invention, the location Where holo 
graphic effect is provided on a polymeric ?lm substrate can be 
concisely controlled by printing ink and/ or varnish on 
selected area of the embossed surface Which is intended not to 
provide holographic effect, and leaving the unprinted 
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embossed area to provide the desirable holographic effect. In 
other Words, the location providing holographic effect is con 
trolled by the printing step, rather than the embossing step 
according to the method of the present invention. Therefore, 
the dif?culty of concisely control the location providing holo 
graphic effect in a embossing treatment is solved Without the 
need for additional investment on the current equipments and 
facilities. In a preferred embodiment of the present invention, 
the polymeric ?lm is a transparent or translucent polymeric 
?lm, and the method of the present invention includes the step 
of printing the second surface of the transparent polymeric 
?lm With ink. Characters and/or graphics Which are intended 
to be seen through the location providing holographic effect 
are printed on the second surface of the polymeric ?lm sub 
strate to coincide With the unprinted embossing area on the 
?rst surface of the polymeric ?lm substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a schematic vieW of an embossing step 
useful in the present invention for embossing a polymeric ?lm 
substrate to create a pattern of ?ne grooves. 
[0015] FIG. 2.1 is a schematic cross-sectional vieW of a 
polymeric ?lm substrate before embossing treatment. 
[0016] FIG. 2.2 is a schematic cross-sectional vieW of a 
polymeric ?lm substrate after embossing treatment. 
[0017] FIG. 3 is a schematic cross-sectional vieW ofa poly 
meric ?lm substrate having printed ink or varnish on the 
selected embossed area. 

[0018] FIG. 4 is a schematic cross-sectional vieW a lami 
nated polymeric ?lm substrate comprising a ?lm layer being 
treated according to the method of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] Embossing oremboss as used herein refers to a pro 
cess of creating a three-dimensional image or pattern on a 
substrate, such as paper, a polymeric ?lm or other ductile 
materials. The embossing process imparts unevenness imper 
ceptible to unaided human eyes on the treated surface of a 
substrate. Such imperceptible unevenness provides a holo 
gram-like effect to unaided human eyes under light. In a 
preferred embodiment, the embossed imperceptible pattern is 
paralleled and equally spaced ?ne grooves. Embossing treat 
ment of a polymeric ?lm substrate is Well knoWn in the art and 
is typically accomplished With a combination of heat and 
pressure on the polymeric ?lm substrate. The embossing step 
of the present invention can be conveniently conducted by any 
knoWn method in the art. 
[0020] Referring to the ?gures, FIG. 1 is a schematic vieW 
of an embossing step useful in the present invention for 
embossing a polymeric ?lm substrate. A preferred embossing 
method for use in the present invention is knoWn as “soft 
embossing”. “Soft embossing” is a process by Which the ?lm 
may be embossed at a pressure of about 200 psi so as to 
emboss only one side of the ?lm and leave the opposite side of 
the ?lm essentially untouched. Referring to FIG. 1, a pre 
formed, ?at, longitudinally extending, endless Web of a poly 
meric ?lm substrate, 10 is supplied by an unWinding ?lm roll, 
11. The polymeric ?lm substrate, 10 is unWound from the 
unWinding ?lm roll, 11 and is fed through the nip betWeen a 
counter-rotating embossing roll, 12 and a backup roll, 13. The 
embossing roll, 12 has the desired embossing pattern on its 
outer cylindrical surface. The pattern may be any pattern 
desired, i.e., it may be a male pattern Wherein the surface of 
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the embossing roll, 12 has uniform protuberances impercep 
tible to unaided human eyes extending outWardly from its 
surface. In a preferred embodiment, the embossing roll, 12 
has repeated pattern on the entire outer surface of the roll. To 
obtain a permanent embossed pattern, polymeric ?lm is pref 
erably heated to a temperature betWeen the glass transition 
temperature and crystalline melting temperature of the poly 
mer material, more preferably to a temperature of 20° C. 
loWer than the crystalline melting temperature of the polymer 
material by the heated embossing roll. Backup roll, 13 is 
preferably a cylindrical metal roll having a resilient covering 
over its outer cylindrical surface and is pressed into contact 
With the embossing roll With su?icient pressure to press the 
polymeric ?lm substrate, 10 into the embossing pattern on the 
embossing roll, 12 in order to create an embossed ?rst surface 
of the polymeric ?lm substrate. Pressure applied to the 
embossing roll and the backup roll can be conveniently 
selected according to the particular type of polymer material 
being processed. Generally, pressure in the range of 50 to 500 
psi is found satisfactory in the present invention. After the 
embossing treatment, the treated polymeric ?lm substrate, 10 
is then moved to a second ?lm roll, 14 to be Wound up and is 
ready for printing. 
[0021] Alternatively, the polymeric ?lm substrate, 10 can 
be heated by a heating equipment to its softening points 
before being passed through the nip betWeen the embossing 
roll and backup roll. Such embossing method is Well knoWn in 
the art and described, for example in US. Pat. No. 3,950,480. 
[0022] FIG. 2.1 and FIG. 2.2 are schematic cross-sectional 
vieWs of a polymeric ?lm substrate, 20 before and after the 
embossing treatment. As shoWn in FIG. 2.1, the polymeric 
?lm substrate, 20 has a ?rst surface, 21 and a second surface, 
22. Before embossing treatment, the ?rst surface, 21 and the 
second surface, 22 are substantially ?at. As shoWn in FIG. 2.2, 
after the embossing treatment as described above, the ?rst 
surface, 21 of the polymeric ?lm substrate is imparted With 
the pattern 23 Which is parallel and equally spaced ?ne 
grooves. Preferably, the ?ne grooves being spaced apart from 
each other uniformly, i.e. the distance betWeen tWo adjacent 
grooves, D as shoWn in FIG. 2.2 is about 0.1-10 microns, 
preferably 0.8-1.4 microns and the depth of the ?ne grooves, 
d as shoWn in FIG. 2.2 is at least 0.01 microns and up to 8 
microns, preferably from about 0.2 to about 0.6 microns. The 
pattern, 23 provides a hologram-like effect to unaided human 
eyes under light because the ?ne grooves on the ?rst surface 
of the ?lm substrate perform as diffraction gratings. Diffrac 
tive and interference effects occur When light is incident on 
the ?ne grooves, and thus, light is re?ected in discrete direc 
tions With iridescent colors and dynamic holographic optical 
effects produced. 
[0023] FIG. 3 is a schematic cross-sectional vieW ofa poly 
meric ?lm substrate With selected area being printed With ink 
or varnish. As shoWn in FIG. 3, the ?rst surface of the poly 
meric ?lm substrate Which is embossed through an emboss 
ing process is printed With ink or varnish at printing area, 24, 
the unprinted embossed area, 25 provides the desirable topi 
cal holographic effect. In a preferred embodiment, the poly 
meric ?lm is a transparent or translucent and the printing area, 
24 is printed With varnish. The varnish-printed area is trans 
parent and alloWs the color, character, graphics, etc. printed 
on the second surface of the transparent polymeric ?lm sub 
strate vieWable through the polymeric ?lm substrate. Varnish 
Well knoWn in the art can be used in the present invention. 
Non-limiting illustrated varnish useful in the present inven 
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tion can be matt varnish or gloss varnish. Preferably, the 
refractive indexes in the embossed area and the vamish 
printed area on the ?rst surface are substantially same so the 
incident light passes straight through. Preferably the varnish 
is a matt varnish as the matt varnish With non-highly re?ective 
and porous powders has a rough surface and can diffuse the 
light to provide the desirable sharp contrast betWeen the 
printed area, 24 and hologram-like area 25. Preferred matt 
varnish useful in the present invention includes are commer 
cially available, for example from DIC, SeigWerk and Yang 
Zijing from YIP’s Chemical. 
[0024] FIG. 4 is a schematic cross-sectional vieW of a trans 
parent or translucent polymeric ?lm substrate having topical 
hologram-like area of a ?rst surface of the polymeric ?lm 
substrate and a printing element, 26 on the second surface of 
the polymeric ?lm substrate. The entire second surface of the 
polymeric ?lm substrate can be printed With ink to provide a 
background color or graphics. In a preferred embodiment, the 
printing element, 26 is printed on the second surface of the 
transparent or translucent polymeric ?lm substrate at selected 
location Which coincides With the unprinted embossed area, 
25 of the ?rst surface of the polymeric ?lm substrate. Prefer 
ably, the second surface is printed With an ink containing 
particles to create highly re?ective printing surface. Prefer 
ably, the particles are selected from the group consisting of 
aluminum particles, silver particles, gold particles, cobalt 
particles, chromium particles, platinum particles, palladium 
particles, nickel particles, carbon particles, aluminum oxides, 
titanium dioxide, iron oxides, Zirconium oxide, Zinc oxide, 
Zinc sul?de, bismuth oxychloride, indium oxide, indium-tin 
oxide, tantalum pentoxide, ceric oxide, yttrium oxide, 
europium oxide, hafnium nitride, hafnium carbide, hafnium 
oxide, lanthanum oxide, magnesium oxide, neodymium 
oxide, praseodymium oxide, samarium oxide, antimony tri 
oxide, silicon carbide, silicon monoxide, selenium trioxide, 
tin oxide, tungsten trioxide, and a mixture thereof. 
[0025] Illustrative printing element, 26 can be a product 
brand name, a product logo as Well as any other element the 
attractiveness of Which is intended to be boosted by the topi 
cal hologram-like effect through the unprinted embossed 
area, 25. In a preferred embodiment, the printing element, 26 
is a product logo printed on the second surface of the trans 
parent or translucent polymeric ?lm substrate at a location 
Which coincides With the imprinted embossed area, 25 on the 
?rst surface of the polymeric ?lm substrate, 20. The registra 
tion betWeen locations for printing element, 26 on second 
surface and unprinted embossed area, 25 on ?rst surface can 
be achieved by printing plate fabrication and on-line printing 
process control. 

[0026] In a preferred embodiment, the polymeric ?lm sub 
strate, 20 is laminated to a second substrate, 40 by a glue layer, 
30, as shoWn in FIG. 4. The second substrate, 40 can provide 
the function of supporting the polymeric ?lm substrate, pro 
tecting the color-print on the second surface of the polymeric 
?lm substrate and/ or being a sealable layer. The second sub 
strate, 40 can be a paper substrate, a second polymeric ?lm 
substrate. In a preferred embodiment, the second substrate, 40 
is a polyole?n ?lm, such as polyethylene ?lm, heat sealable 
polypropylene ?lm, preferably, the second substrate, 40 is a 
loW density polyethylene ?lm. 
[0027] There’s no speci?c limitation on Whether the 
embossed ?rst surface, 21 is printed ?rst, folloWed by the 
printing on the second surface, 22 or the second surface, 22 is 
printed ?rst, folloWed by the printing on the ?rst surface, 21. 
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There’s no speci?c limitation on Whether both surfaces are 
printed on-line or off-line. Preferably, both surfaces are 
printed on line using a printing equipment Which can print, 
one surface ?rst and then automatically turn the ?lm for 
printing on the other surface. Varnish and/or ink may be 
printed on a ?lm surface by printing techniques including, but 
not limited to letterpress, ?exography, gravure, offset lithog 
raphy, screen. All methods are Well knoWn in the art. 

[0028] Letterpress, the oldest method of printing, involves 
ink or other equivalent material being applied to the top of a 
raised surface. This surface is pressed against a substrate, thus 
transferring the ink to the substrate. Flexographic printing 
uses a printing plate, often cylindrical, made of rubber, plas 
tic, or other ?exible material. Ink is applied to a raised image 
on the plate. The plate is then placed in contact With a sub 
strate, and ink is transferred to the substrate. Water-based and 
solvent-based inks are used in ?exography. Most inks used 
are fast drying Which makes ?exography particularly Well 
suited for printing on plastics, foils, compressible surfaces, 
and other nonabsorbent substrate. Gravure printing uses a 
print cylinder having depressions of varying depths that are 
etched into the cylinder. This method of printing is performed 
by partially immersing the etched cylinder (generally about a 
fourth of the cylinder diameter) into an enclosed fountain or 
trough of ink. The etched cells, Which produce the image, are 
?lled With ink, and the surface the cylinder also becomes 
coated With ink. Since the surface of the cylinder is non-image 
producing, ink is not desirable on the cylinder surface. This 
undesired ink is removed by a doctor blade or knife Which 
Wipes all of the surface ink from the cylinder. As the printing 
cylinder comes in contact With the substrate, the ink con 
tained Within the cells is transferred to the substrate. Gravure 
is ideal for continuous printing operations and the printing of 
very long runs. Generally, solvent-based inks are used in 
gravure printing. Lithographic printing, or offset lithography, 
is a printing method that utiliZes surface characteristics on an 
image carrying offset plate. Offset plates are typically made 
from a thin paper, plastic, or a metal sheet Which once 
exposed and processed can be Wrapped around a cylinder of a 
press for printing. The offset plate contains tWo areas: an 
image area that is hydrophobic and a non-image area that is 
hydrophilic. While the basic principle is common, there are 
many differences betWeen offset plates and the method they 
use to separate the image from the non-image areas. Gener 
ally, ink adheres to the hydrophobic image area While being 
repelled from the hydrophilic image area. The ink and 
Watered offset plate may be printed on a second cylinder 
usually coated in rubber. The second cylinder then off-sets 
this ink and Water impression onto the substrate. Screen print 
ing utiliZes a porous screen made from silk or other polymeric 
material. The screen is attached to a frame. A stencil is pro 
duced on the screen either photo-mechanically or manually. 
The non-printing areas are protected by the stencil. Printing is 
done on the substrate under the screen by applying a viscous 
ink to the screen. The ink is forced through the ?ne openings 
of the screen With a rubber squeegee or roller. 

[0029] The materials useful as polymeric ?lm substrate of 
the present invention can be derived from thermoplastic poly 
mers. In general, the term “thermoplastic polymer” is used 
herein to mean any thermoplastic polymer Which can be used 
for the preparation of polymeric ?lms. Examples of thermo 
plastic polymers useful for the present invention include, by 
Way of illustration only, polyole?ns and polyesters. Even 
more preferred are those polyole?ns Which contain only 
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hydrogen and carbon atoms and Which are prepared by the 
addition polymerization of one or more unsaturated, mono 
mers. Examples of such polyole?ns include, among others, 
polyethylene, polypropylene, poly(l-butene), poly(2 
butene), poly(l-pentene), poly(2-pentene), poly(3-methyl-1 
pentene), poly(4-methyl-1-pentene), 1,2-poly-1,3-butadiene, 
1,4-poly-1,3-butadiene, polyisoprene, and the like. In addi 
tion, such term is meant to include blends of tWo or more 
polyole?ns and random and block copolymers prepared from 
tWo or more different unsaturated monomers. Because of 

their commercial importance, the most preferred polyole?ns 
are polyethylene and polypropylene. Preferred polyester is 
PET (polyethylene terephthalate). In a speci?c preferred 
embodiment, the polymeric ?lm substrate useful in the 
present invention is biaxially oriented polypropylene (BOPP) 
having a thickness of 15 to 25 microns, preferably a thickness 
of 18 to 22 microns. BOPP material is preferred because it is 
a commonly commercially available material for heat 
embossing process and can be heat sealable on one side or 
both sides to provide sealing property. 
[0030] In a preferred embodiment, the polymeric ?lm sub 
strate treated according to the present invention is laminated 
to a second substrate. The second surface of the polymeric 
?lm substrate can be attached to a second substrate by any 
knoWn techniques in the art. The second substrate may per 
form one or more functions of supporting the polymeric ?lm 
substrate, protecting the ink printing on the second surface of 
the polymeric ?lm substrate or being a seal layer. The second 
substrate can be a paper, a second polymeric ?lm substrate. 
Materials useful as the second polymeric ?lm substrate canbe 
those as described above With respect to the polymeric ?lm 
substrate. In a preferred embodiment, the second substrate is 
a polyole?n ?lm selected from the group consisting of a 
polyethylene ?lm, polypropylene ?lm; polyethylene ?lm is 
most preferred for its good sealability. 

EXAMPLES 

[0031] A commercially available transparent single layer 
heat sealable biaxially oriented polypropylene (BOPP) ?lm 
having a thickness of 20 microns is fed into a Nantong Tian 
hong YM 1200A embossing machine at a speed of 60 m/min. 
The heat sealable surface of BOPP ?lm is embossed via a 
heated engraved roll at a temperature of 1400 C. and pres sure 
of 400 psi to provide desirable parallel and equally spaced 
?ne grooves having a distance betWeen tWo adjacent grooves 
of about 0.8 to 1.4 microns and a depth of about 0.2 to 0.6 
microns. The embossed BOPP ?lm roll is Wound up and 
transferred to 11-color gravure printing machine, ZhongDao 
GX-II-ll Which has ?lm auto-turning capability. The second 
surface of the embossed BOPP ?lm is ?rst printed With ink, 
and the ?lm is automatically turned to its ?rst surface for 
printing With matt varnish. The matt varnish printed area on 
the ?rst surface removes holographic pattern, but the 
unprinted embossed area on the ?rst surface maintain the 
holographic pattern. The registration of graphics on the sec 
ond surface and the unprinted embossed area on the ?rst 
surface is achieved by printing plate design. 
[0032] The printed BOPP ?lm roll is then transferred to a 
lamination machine, TaiWan Wei Li WDL-100 for being 
laminated With a 30 microns thickness loW density polyeth 
ylene (LDPE) ?lm by dry lamination process. Glue is applied 
betWeen the second surface of the BOPP ?lm and the LDPE 
?lm. Both ?lms pass through a nip of tWo pressing rolls to 
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form a lamination ?lm. The laminated roll is then stored in a 
CTCH room for 48 hrs to cure the glue. 
[0033] The dimensions and values disclosed herein are not 
to be understood as being strictly limited to the exact numeri 
cal values recited. Instead, unless otherWise speci?ed, each 
such dimension is intended to mean both the recited value and 
a functionally equivalent range surrounding that value. For 
example, a dimension disclosed as “40 mm” is intended to 
mean “about 40 mm.” 

[0034] Every document cited herein, including any cross 
referenced or related patent or application, is hereby incor 
porated herein by reference in its entirety unless expressly 
excluded or otherWise limited. The citation of any document 
is not an admission that it is prior art With respect to any 
invention disclosed or claimed herein or that it alone, or in any 
combination With any other reference or references, teaches, 
suggests or discloses any such invention. Further, to the extent 
that any meaning or de?nition of a term in this document 
con?icts With any meaning or de?nition of the same term in a 
document incorporated by reference, the meaning or de?ni 
tion assigned to that term in this document shall govern. 
[0035] While particular embodiments of the present inven 
tion have been illustrated and described, it Would be obvious 
to those skilled in the art that various other changes and 
modi?cations can be made Without departing from the spirit 
and scope of the invention. It is therefore intended to cover in 
the appended claims all such changes and modi?cations that 
are Within the scope of this invention. 

What is claimed is: 
1. A method for imparting topical holographic effect to a 

polymeric ?lm substrate, said polymeric ?lm substrate com 
prising a ?rst surface and a second surface, Wherein said 
method comprising the steps of: 

(a) embossing the ?rst surface of said polymeric ?lm sub 
strate to impart a holographic effect to the embossed area 
on the polymeric ?lm substrate; and 

(b) printing said embossed ?rst surface of said polymeric 
?lm substrate With ink and/or varnish on selected area 
Which is intended not to have holographic effect and 
leaving the unprinted embossed area to provide a holo 
graphic effect. 

2. The method of claim 1, Wherein said polymeric ?lm 
substrate is a transparent polymeric ?lm substrate. 

3. The method of claim 1, Wherein said ?rst surface is 
embossed With a pattern of parallel and equally spaced ?ne 
grooves, said ?ne grooves being spaced apart from each other 
uniformly by about 01-10 microns and being at least 0.01 
microns deep. 

4. The method of claim 2, Wherein said transparent poly 
meric ?lm substrate is selected from a group consisting of a 
polyethylene ?lm, biaxially oriented polypropylene ?lm and 
polyethylene teraphthalate ?lm. 

5. The method of claim 2, Wherein said embossed ?rst 
surface of the polymeric ?lm substrate is printed With varnish 
and said second surface of said polymeric ?lm substrate is 
printed With ink. 

6. The method of claim 5, Wherein the refractive indexes in 
the embossed area and the vamish-printed area on the ?rst 
surface are substantially same. 

7. The method of claim 5, Wherein the ink for printing the 
second surface containing re?ective particles selected from 
the group consisting of aluminum particles, silver particles, 
gold particles, cobalt particles, chromium particles, platinum 
particles, palladium particles, nickel particles, carbon par 
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ticles, aluminum oxides, titanium dioxide, iron oxides, Zirco 
nium oxide, Zinc oxide, Zinc sul?de, bismuth oxychloride, 
indium oxide, indium-tin-oxide, tantalum pentoxide, ceric 
oxide, yttrium oxide, europium oxide, hafnium nitride, 
hafnium carbide, hafnium oxide, lanthanum oxide, magne 
sium oxide, neodymium oxide, praseodymium oxide, 
samarium oxide, antimony trioxide, silicon carbide, silicon 
monoxide, selenium trioxide, tin oxide, tungsten trioxide, and 
mixtures thereof. 

8. The method of claim 5, Wherein said unprinted 
embossed area on the ?rst surface of the polymeric ?lm 
substrate coincides With a printing element on the second 
surface of polymeric ?lm substrate. 
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9. The method of claim 5, Wherein said polymeric ?lm 
substrate is laminated to a second substrate selected from the 
group consisting of paper and a second polymeric ?lm sub 
strate. 

10. The method of claim 10, Wherein said second substrate 
is a polyole?n ?lm selected from the group consisting of a 
polyethlyene ?lm and polypropylene ?lm. 

11. The method of claim 1, Wherein said embossing step is 
conducted at a temperature betWeen the glass transition tem 
perature and crystalline melting temperature of the polymer. 

* * * * * 


